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We claim: — 
A composition for stimulating the growth of eukaryotic eetts 

comprising 

a biocompatible substrate, 
biocompatible tethers, and 
growth effector molecules, 

whg?ein one end of each tether is covalently linked to the substrate and 
each growth effector molecule is aTVaTemTy Hnke^ to a distal' ericTof"^ -tether. 

2. The composition of claim 1 wherein the form of the biocompatible 
substrate is selected from the group consisting of netting, individual and 
woven fibers, sponge and shaped polymers. 

3. The composition of claim 2 wherein the shape of the shaped 
polymer is selected from the group consisting of dishes, bottles, solid 
particles, hollow particles, and polymers shaped to match a desired tissue 
shape. 

4. The composition of claim 1 wherdn the biocompatible substrate is 
selected from the group consisting of glasses, metals and biocompatible 
polymers. 

— 5. The composition of claim 4 wherein the polymer is selected from 
the group consisting synthetic polymers and natural polymers. 

6. The composition of claim ^ wherein the polymer is selected from 
the group consisting of proteins, polysaccharides, extracellular matrix 
proteins; polyesters; polycapralactone; poly hydroxy buty rate; polyanhydrides; 
polyphosphazenevs; polyorthoesters, polyurethanes, and combinations thereof. 

7. The composition of claim 1 wherein the tether is a water soluble, 
biocompatible polymer. 

8. The composition of claim 7 wherein the tether is selected from the 
group consisting of polyethylene oxide, carboxymethvlcellulose. and starch. 

The composition of claim 1 -whercm the growth effector inotectrtev 
are selected from the group consisting of epidermal growth factor, platelet- 



derived growth Factor, transforming growth factor, hepatocyte growth factor, 
heparin binding factor, insulin-like growth factor I or II, fibroblast growth 
factor, erythropoietin, nerve growth factor, bone morphogenic proteins, 
muscle morphogenic proteins extracellular matrix molecules, and 

combinations thereof. / 

— f / 

10. The composition of claim 1 wjjer^m the tether has a backbone 
leneth between 5 and 50,000 atoms. \ 

1 1 . The composition of claim lj^whefein the tether has a backbone 
leneth between 100 and 50,000 atoms,A 

12. The composition ot claim 10 wherein the tether has a backbone 
length between 5 and 500 atoms. / . 

- 13. A method for growing eukaryotic cells comprising 
bringing into contact the cells and a composition comprising 
" r a biocompatible substrate, 

biocompatible tethers, and 
growth effector molecules, 

wherein one end of each tether is covalently linked to the 
substrate and each growth effector molecule is covalently linked to 
a distal end of a tether; and 
maintaining the contacting cells and composition under conditions and 
for a time sutTiciehrT6~causelhe cells to grow. 

14. The method of claim l^-wherdm the step of bringing into contact 
comprises administering the composition to a patient in need of cell growth. 

15. The method of claim 14 wherein the composition is administered 
by injection, infusion, or implantation. 

16. The method of claim 15 wherein the composition is administered 
by implantation of the composition and wherein the substrate is shaped to 
match a desired tissue shape. 

17. The method of claim 16 wherein the substrate is biodegradable. 
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18. The method of claim 13 wherein the form of the biocompatible 
substrate is selected from the group consisting of netting, individual and 
woven fibers, sponges and shaped polymers. 

19. The method of claim 18 wherein the shape of the shaped polymer 
is selected from the group consisting of dishes, bottles, solid particles, 
hollow particles, and polymers shaped to match a desired tissue shape. 

20. The method of claim 13 wherein the biocompatible substrate is 
selected from the group consisting of glasses and biocompatible polymers. 

21. The method of claim 20 ^herein the polymer is selected from the 
group consisting of synthetic polymers and natural polymers. 

22. The method of claim 21 wherein the polymer is selected from the 
group consisting of polylactic acid, polyglycolic acid, poly anhydrides, 
polyorthoesters, collagen, glycosaminoglycans, polyamino acids, and 
combinations thereof. 

23. The method of claim 13 wherein the tether is a water soluble, 
biocompatible polymer. 

24. The methgfd of claim 23 wherein the tether is selected from the 
group consisting of polyethylene oxide, carboxymethylcellulose, and starch. 

^--25- ThPLTT?gthori of c ^im l^azhere-w- the growth effector molecules are 
selected from the group consisting of epidermal growth factor, platelet- 
derived growth factor, transforming growth factor, hepatocyte growth factor, 
heparin binding factor, insulin-like growth factor I or II, fibroblast growth 
factor, erythropoietin,, fle'rve growth factor, bone morphogenic proteins, 
muscle morphogenic proteins extracellular matrix molecules, and 
combinations thereof. 

26. The method of claim U wherein the tether has a backbone length 
between 5 and 50.000 atoms. 

27. The method of claim 26 whe*6'in the tether has a backbone length 
between 100 and 50,000 atoms. 



• 
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28. The method of claim 13 wherein the tether has a backbone length 
between 5 and 500 atpnrs. 



■ v . ^29 "The method of claim 13_wherein the cells are selected form the 

jy;oup comrsriTTg orparehchymal cells ixM'j^j^ cc\br. — — . 

30. The method of claim 29 wher^r^e cells are hepatocytes. 
v ^ 31 . A cell culture comprising / ^ 
a biocompatible substrate, 
biocompatible tethers, 

growth effector molecules, and / 
growing cells, 

wherein one end of each tether is covalently lirjkred to the substrate 
and each growth effector molecule is covalently Utiked to a distal end of 
a tether, and wherein the growing cells are bptmd to the growth effector 
molecules. 

32. A method of testing a compounder an effect on tissue comprising 
bringing into contact the compound to be tested and a composition 
comprising / 

a biocompatible substj^te, 

biocompatible tethers, 

growth effector molecules, and 

growing c^lfs, 

wherein one end of each tether is covalently linked to the 
substrate and each growth effector molecule is covalently linked to 
a distal end of a tether, and wherein the growing cells are bound 
to the growth effector molecules; 
incubating the compound and the composition under conditions 
promoting cell growth; and 

observing the cells for any effect not observed in cells not brought into 
contact with the composition. 



